Acceleration of wound healing in healing-impaired db/db mice with a photocrosslinkable chitosan hydrogel containing fibroblast growth factor-2.
Application of ultraviolet light irradiation to a photocrosslinkable chitosan (Az-CH-LA) aqueous solution including fibroblast growth factor-2 (FGF-2) results within 30 seconds in an insoluble, flexible hydrogel. The FGF-2 molecules retained in the chitosan hydrogel remain biologically active and are released from the chitosan hydrogel upon in vivo biodegradation of the hydrogel. To evaluate the accelerating effect on wound healing of this hydrogel, full-thickness skin incisions were made in the backs of healing-impaired diabetic (db/db) mice and their normal (db/+) littermates. The mice were later killed, and histological sections of the wound were prepared. The degree of wound healing was evaluated using several histological parameters such as the rate of contraction, epithelialization, and tissue filling. Application of the chitosan hydrogel significantly advanced the rate of contraction on Days 0 to 2 in db/db and db/+ mice. Although the addition of FGF-2 into the chitosan hydrogel in db/+ mice had little effect, application of the chitosan hydrogel-containing FGF-2 further accelerated the adjusted tissue filling rate (Days 2 to 4 and Days 4 to 8) in db/db mice. Furthermore, the chitosan hydrogel-containing FGF-2 markedly increased the number of CD-34-positive vessels in the wound areas of db/db mice on Day 4. Thus, the application of chitosan hydrogel-containing FGF-2 onto a healing-impaired wound induces significant wound contraction and accelerates wound closure and healing.